I
t is well established that motivated diabetes patients who understand their disease and how to manage it experience fewer complications ( Diabetes Control and Complications Trial Research Group, 1993 ; UK Prospective Diabetes Study Group, 1998a Group, , 1998b . The American Diabetes Association recommends that all diabetes patients receive self-management education and that those patients' skills and knowledge be reassessed annually ( American Diabetes Association, 2003 ) . Healthy People 2010 objectives list the goal of at least 60% of diabetes patients receiving diabetes education ( U.S. Department of Health and Human Services, 2000 ) . In reality, only a fraction of diabetes patients (20%-50%) ever obtain comprehensive diabetes education and develop the skills to care effectively for themselves ( Clement, 1995 ) .
Many studies support diabetes education to help patients reach competency and motivation to effectively care for themselves ( Clement, 1995 ) . Unfortunately, these studies often fail to include a full description of the diabetes education intervention tested to allow replication in other settings, and some studies do not describe the demographic characteristics of the study population ( Brown, 1999 ) . Often, the specifics of which personnel actually provided the education, and methods for assessing their efficacy, have been omitted ( Young-Hyman, 1999 ) . Despite the fact that 76% of diabetes outpatient visits occur in primary care settings, few studies have described how to integrate diabetes education into this setting ( Peterson & Vinicor, 1998 ) . This paper will describe how a community health clinic developed an in-house diabetes education program using Latina office nurses. The low-income Latino patients achieved clinically important improvement in glycemic control.
OFFICE NURSE EDUCATOR PROGRAM SETTING
The diabetes nurse educator program was developed in a private, not-for-profit, federally designated "rural community health center" in southwest Idaho. The health center serves populations facing barriers to care, with emphasis on culturally sensitive care to migrant and seasonal farmworkers and the homeless. The clinic employs 18 primary care providers (10 physicians, 4 nurse practitioners, and 4 physician assistants), 3 pharmacists, 3 registered nurses, 7 licensed practical nurses and 11 medical assistants. The community clinic provides services 7 days a week, including evening clinics 5 nights a week, to approximately 21,000 patients (45% of whom are Hispanic).
NURSE EDUCATOR TRAINING PROGRAM
Preliminary chart review found that low-income Latino patients often did not attend recommended off-site diabetes education sessions with Certified Diabetes Educators (CDE), with financial cost, language barrier, and transportation barriers the apparent stumbling blocks. Accordingly, an on-site diabetes education program was developed by first sending bilingual Latina office nurses (both RN and LPN) to area CDE-based classes being taught for newlydiagnosed type 2 diabetes patients. Tuition for this training in the essentials of diabetes self-management was paid through scholarships from the CDE programs, or funded by grants from the Idaho Diabetes Control Program. Tuition ranged from $300 to $500 per nurse. The education programs lasted from 1 (intense) to 6 weeks, depending on the nurses' schedules. Follow-up nursing education included a 4-hour, CDEbased diabetes self-management course (every other year) in which nurse educators review and update their knowledge by living 3 days the way diabetes patients live. This experience is modeled after the Clinical Diabetes Management in Primary Care education program at the Park Nicollet Health Services International Diabetes Center in St. Louis Park, Minnesota. Additionally, least 4 hours of nursing meetings at the clinic, annually, address diabetes patient care. Finally, a Baccalaureate-prepared RN with additional diabetes training, as well as numerous clinicians, are available to answer nurse educators' questions as they arise.
Once trained, the clinic integrated the nurse educators into diabetes care in several ways. All diabetes patient education was completed by the diabetes office nurse educators once the educators were trained. Patients saw the nurse educators at the time of regularly scheduled clinician appointments, during separately scheduled diabetes education appointments, or saw the educator as part of a multidisciplinary Diabetes Emphasis Clinic. The Diabetes Emphasis Clinics are held weekly and during this clinic visit the patients are examined, have their diabetes management evaluated by a primary care provider (physician, nurse practitioner, or physician assistant), have their medication regime reviewed by a pharmacist, meet with social services, and participate in group or individual diabetes education sessions with the office nurse educators. Patients are scheduled into the Diabetes Emphasis Clinics approximately every 6 months. 
EVALUATION OF THE NURSE EDUCATORS' KNOWLEDGE BASE AND TEACHING SKILLS

OUTCOME MEASURE
The clinic examined one patient outcome measure: the clinically used level of glycosylated hemoglobin (HgbA 1 C). Twenty patients were identified (by retrospective chart review and computerized billing data from the clinic) who met criteria for inclusion in the clinic study: (a) patients who saw a diabetes nurse educator between January 1, 2002 and September 31, 2002; (b) self-pay at the highest clinic discount rate; (c) Hispanic ethnicity; (d) aged 30 to 65 years; and (e) HgbA 1 C results drawn within 3 months prior to the diabetes nurse educator visit and one drawn 3 or more months after the nurse educator visit. If more than one post-intervention HgbA 1 C result was available, the most recent as of March 31, 2003 was used. During the study period, each member of the sample population attended a mean of 2.75 (range 1-7, SD = 1.5) sessions with the diabetes office nurse educators. A total of 55 diabetes education sessions were delivered by the office nurse educators to the sample population.
RESULTS
Nurse Educator Knowledge of Diabetes Content Areas
The four nurse educators showed mastery of the basic content areas of the diabetes education curriculum. The mean test score of the office nurse diabetes educators was 96% (range 93%-100%). For comparison, licensed practical nurses working in the clinic (n = 6), who were not designated diabetes educators and did not attend the diabetes education courses, had a mean test score of 90% (range 75%-96%). Knowledge deficits for the nurse educators were concentrated in the content area of "promoting preconception care and managing diabetes during pregnancy," which was not surprising as the education sessions attended by the nurse educators focused little attention on this topic.
Observation of Instructional Skills
Evaluation utilizing the Observational Checklist of Instructional Skills of the four office nurse diabetes educators (10 sessions observed) showed a high degree of uniformity and quality in the style and content of teaching. A total of 20 activities were scored as either present or absent during the education observations. The 10 key educational elements were reviewed 93% of the time (range 90%-96%). Review of the patient's chart was observed 75% of the time (range 50%-100%). The use of multiple teaching materials (flip charts, handouts, goal setting books) was achieved in 100% of sessions, as was the specified learning environment (private, appropriate noise and lighting levels, temperature, and space). Interpersonal skills ( verbal/ nonverbal communication, enthusiasm, listening, and empathy) were also uniformly observed (100% of observations). The notable deficiencies at this development stage, however, were neglect of assessment of patients' readiness to learn (literacy, learning style, motivation), and absence of family members from all teaching sessions.
Patient Outcome Measure
The patients in the sample had a prior mean HgbA 1 C of 11.2 (range 7.6-14.0, SD = 1.83) falling to a mean of 8.5 (range 5.5-13.2, SD = 2.13) after the nurse educator intervention. Using a paired samples t-test, this change was statistically significant ( p = 0.001, t = 3.713, df = 19, n = 20) despite the small sample size. If it proves to be sustained, a fall in HgbA 1 C of this magnitude would be expected to have an enormous impact in decreasing diabetes complications in this highly vulnerable population. In comparison, the change in mean HgbA 1 C of a similar patient sample, prior to the initiation of the diabetes office nurse educator program, was not statistically significant ( p = 0.357, t = 0.944, df = 19, n = 20) . HgbA 1 C levels ranged from 6.5-13.2 (mean 9.2, SD = 1.7) at initial evaluation and 6. 5-14.0 (mean 8.9 , SD = 1.8) in follow-up.
DISCUSSION
Diabetes office nurse educators can be trained at minimal cost to a clinical facility. Even without scholarship funding for the CDE education programs for the nursing staff, the financial outlay is significantly lower than that of formal CDE training. In addition, the enhanced nursing knowledge and improved client outcomes are well worth the expenditures incurred by the institution. By adding to the knowledge base nurses already possess with CDE-taught courses, meaningful diabetes education can be brought into the primary care setting, thus decreasing the barriers to much-needed education for the low-income Latino population. The advantage of bringing diabetes education into the clinic setting can be expected to be profound, especially for this vulnerable population.
Although the diabetes knowledge, as assessed in this study, of the general office nurse staff and that of the diabetes nurse educators was not significantly different, it is probable that as the nurse educators gained new knowledge they shared this with their coworkers, not an unexpected occurrence in a collegial working environment. Remedial work to improve assessment of patient readiness to learn needs to be addressed. Efforts are under way, using a staff member prepared with a Master of Social Work as well as mental health expertise, to further educate the nurses regarding the elements of change theory and goalsetting techniques. The lack of family participation in the educational sessions was likely influenced by the fact that most adults in this low-income population must maintain employment. Family members literally can not afford to accompany the patient to the clinic during working hours. Night and/or weekend education sessions may help in this regard. An explicit invitation for family members to attend either when scheduling patient visits, or in the appointment reminder call, also deserves consideration.
The authors acknowledge that other variables, not controlled for, may have influenced the improvement in diabetes control for the study population. Clinicians may have expended more time and effort with these patients due to their poor level of disease control. The intervention group may also have been more ready to make changes. Future studies of the efficacy of these nurse educators will need to address these variables.
CONCLUSION
A successful solution to educating uninsured Latino patients in a busy primary practice is to create, from existing office nursing staff, a subset of diabetes nurse educators. This can be done at relatively little expense to the practice. Nurses can obtain training as part of their continuing education requirements or certified diabetes educators in the community may be willing to volunteer their time to train office nurses. Once nurses are trained, clinic managers can use the tests of knowledge and observational tools presented here to assess staff knowledge and performance. It is expected that the same improvements in glycemic control observed in this group will be observed in other practices.
